Background and aim: Thrombocytopenia is a common complication of chronic liver diseases
Introduction
Egypt has the highest Hepatitis C virus prevalence in the world (1) . Among the hematological derangement in chronic hepatitis C the decrease of PLTs number seems to be the most common (2) . Thrombocytopenia has negative impact on the evolution ofthe disease, mainly in the advanced stages when the PLTs number falls below 50000/µl (3) .Thrombocytopenia is associated with a poorer prognosis, and it frequently prevents patients from receiving crucial interventions such as medications, as well as invasive diagnostic or therapeutic procedures (4) . Blood PLTs, besides haemostatic properties, have the features of inflammatory cells (5) . There are many reports presenting multipotential properties of blood PLTs, such as angiogenesis (6) , wound healing (7) , liver regeneration (8) , and metastasis in cancer (9) .
In acute viral hepatitis, PLTs mediate cytotoxic T lymphocyte-induced liver damage (10) . After virus infection, PLTs are recruited to the liver, delaying virus elimination and increasing immunopathological liver cell damage (11) . Thrombocytopenia is a marked feature of chronic liver disease and cirrhosis, it occurs in 64-76% of patients with cirrhosis and ⁄ or fibrosis, compared with 6% of non-cirrhotic patients with chronic liver disease (12) . The inclusion criteria were proven chronic hepatitis C patients by positive HCV Ab and HCV RNA ≥ 6 months, and compensated liver disease. Whereas the exclusion criteria were, patients who received or are receiving any anti-HCV treatment, patient with liver cirrhosis or coagulopathy, (patients whose PLT count less than 100x10 3 /µl, patients whose prothrombin time was more than three seconds over the control), coinfection with hepatitis B virus, patients with autoimmune liver disease, alcoholic liver disease, drug induced liver disease, Wilson's disease, haemochromatosis, and hepatocellular carcinoma, and patients with chronic medical problems as cardiac and chronic renal failure. All patients were subjected to: full history taking, full clinical examination, blood samples were obtained for complete blood count, and liver function tests (Alanine transaminase, Aspartate transaminase, Serum albumin, Bilirubin, Prothrombin time and concentration). Abdominal ultrasound examination was done for evaluation of liver (size, surface, echogenecity, focal lesions and portal vein diameter), splenic size and the presence of any collaterals. Liver biopsy was obtained from all patients for histopathological and immunohistochemical analysis. All specimens were stained with hematoxylin and eosin and examined under a light microscopy. The histological liver damage of these specimens was evaluated for fibrosis and inflammation, regarding the severity of fibrosis was classified according to Scheuer et al., (19) Patients were then recategorized into two groups according to the histological stages of chronic hepatitis C as follows, group 1 includes 40 patients in stages 0, 1, and 2, whereas group 2 includes 10 patients in stage 3. Immunohistochemical study of Monoclonal antibodies were used against CD41 in hepatocyte area as a marker of PLTs and PDGFR-β by perisinusoidal mesenchymal cells as a marker of fibrosis using staining kit (Catalogue # AEX080-IFU, ScyTek Laboratories).
The intensity of expression of each marker was presented by calculation of the average weighted score (AWS) on a (0-12 scale). Statistical analysis: data were analyzed using Statistical Package for Social Sciences (IBM SPSS) software package version 20. Data were expressed as mean ± standard deviation (SD) for continuous variables. Comparison of mean in 2 groups was carried by Student's t-test. Categorical variables were expressed as frequency and percentage and the comparison between these variables was carried out using Chi-square (x 2 ) test. Pearson's correlation was used to study the correlation. The level P<0.05 was considered the cut-off value for significance.
Presentation of the collected data in tables and figures was carried out.
Results Table (1) shows a comparison between the HCV patients groups, GI (thrombocytopenic group) and G II (Normal PLTs group) regarding some demographic parameters. No statistically significant difference regarding age, gender, and residence (P>0.05) was observed. Table ( 2) illustrates comparison between the HCV patients GI (thrombocytopenia group) and G II (Normal PLTs group) regarding some liver functions tests. Mean ALT, AST and Total Bilirubin were significantly higher in group I compared to group II (P<0.05). On the other hand, mean serum albumin was significantly lower in group I compared to group II (P<0.05). Table ( 2) and figure (1) show that the mean AWS of CD41 and PDGFR-ß were significantly higher in group I compared to group II (P<0.001 for each). Table ( 
Discussion:
Thrombocytopenia is especially common in patients infected with HCV through a variety of mechanisms, one of which is direct bone marrow suppression. Patients with HCV without splenomegaly show depressed platelet production, and production increases after successful treatment of the infection reported intra-hepatic PLTs accumulation in patients with chronic hepatitis B using monoclonal Ab against CD61 PLTs surface antigen. Sata et al.
(25) used 111Indium-Labelled PLT to clarify the mechanism of thrombocytopenia observed in patients with chronic hepatitis B treated with interferon. They reported intrahepatic PLTs accumulation in 50% of the studied patients.
Starlinger et al. (26)
performed an immunohistochemical study for detection of platelets markers (CD61) in the liver; they described PLTs accumulation with in the liver during the initial periods of liver resection (During hepatectomy). They also reported a decrease of PLT's count in the liver veins when compared to the portal vein, indicating that PLTs adhere in the hepatic vasculature and remain in the liver. Viral infections have been associated with Immuno-Thrombocytopenic Purpura (ITP), especially HCV. Up to 30% of patients with ITP without evidence of advanced liver disease are seropositive for HCV (27) . The rate of ITP among patients infected with HCV is 30.2 per 100,000 person/year compared to 18.5 per 100,000 person/year for non-HCV-infected individuals performed an immunohistochemical study on spleens of patients with ITP and they demonstrated the presence of PLT antigen CD41 in the germinal centers of foamy macrophages, which may reflect the sites of immune reaction and PLT destruction in immune TP. Recent studies highlighted that PLT Desialylation (cleavage of terminal sialic acids from the glycoconjugates on the PLT's surface) leads to PLT clearance via hepatocyte asialoglycoprotein receptors (ASGPs). Over the past decades, PLT desialylation has been shown to be responsible for PLT clearance in many contexts, such as destruction of chilled PLTs (30) , free radicals and infections related thrombocytopenia (31, 32) and the clearance of senescent PLTs (33) . Based on these findings, it would be reasonable to consider intra hepatic PLTs accumulation as one of the possible mechanism of thrombocytopenia in chronic HCV patients. There is complex interaction between PLTs and liver fibrosis, we found that patients in stage (3) of fibrosis had non significantly lower mean PLT count than those8 with earlier stages of fibrosis. Ikeda et al. (34) reported significantly lower PLT count in patients with advanced fibrosis and showed that human PLTs contribute to suppression of both HSC activation and type I collagen production via cyclic AMP signaling pathway in vitro. In addition, platelet derived hepatocyte growth factor (HGF) plays a critical role in suppression of type I collagen gene expression in cultured HSCs (35) . Our findings of a significantly increased expression of PDGFR -ß in liver tissues of patients with advanced stage of fibrosis than those with earlier stages is in agreement with previous reports (23, 36) . They identified a dense of population of cells expressing PDFR -ß in the periportal area as myofibroblast like cells. These cells which play a central role in liver fibrosis and are believed to be transformed from Ito cells (37) and their proliferation is stimulated by PDGF (17) . When HSCs expressing PDGFR-ß are present in the liver, the liver may be susceptible to PDGFR contained in PLTs (23) .
Conclusion:
In conclusion, we have demonstrated that the accumulation of PLTs in the liver in patients with chronic hepatitis C could be an important factor involved in pathogenesis of thrombocytopenia in these patients. Intra-hepatic PLTs may also contribute to liver fibrosis through the action of PDGF ß on hepatic stellate cells. Further studies of the biological characteristics and function of these cells will contribute to improving the treatment of thrombocytopenia and liver fibrosis.
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